Scope of Guideline
This guideline addresses issues relevant to nursing practice in the renal specialty in both public and private sectors in Hong Kong. This serves as a guide for nurses to provide quality care in meeting the required standards of practice in renal services.
I INTRODUCTION
Professional nurses are accountable for their independent patient assessment, care planning, implementation and evaluation of interventions, in providing the holistic care to achieve the best possible rehabilitation. Renal nurses in Hong Kong are committed to provide quality care to our clients. Hence, continuous effort to evaluate professional competencies and to maintain up-to-date knowledge is deemed necessary to pledge for the high standard of service. The 'Guidelines for Specialty Nursing Service -Renal Nursing' and the 'Advanced Nursing Standards for Patient Care' that are published by Hospital Authority in 2015 are some of the important references to guide local renal nursing practices. This paper aims to describe renal nursing practice in Hong Kong. There are three specific objectives include: (i) to provide guidelines for practice and policy making within the specialty, (ii) to identify areas for evaluation on care and practice standards and (iii) to facilitate quality assurance in renal patient services.
II NURSING AND STRUCTURAL REQUIREMENT
1. The nurse-in-charge of the renal unit is responsible for: (D) 1.1. directing the resources including human and material resources required for the smooth running of the unit; 1.2. planning for the expansion and growth of the unit in response to the changing needs of the community; 1.3. promoting continuous nursing development to accommodate the technological advancement; 1.4. monitoring the performance of the staff and ensuring provision of quality care to renal patients; 1.5. ensuring the availability of emergency services such as laboratory service and acute haemodialysis service can be provided in designated/affiliated institutions;
1.6. representing the unit to liaise with other institutions/organizations. 2. The nurse-in-charge of an accredited renal centre should be a registered nurse (general) at the Nursing Council of Hong Kong and has completed a post-registration renal nursing program. The nursing staff working in the centre is renal specialty trained either through on the job training or a formal structured program. All new comers should undergo a structured and comprehensive orientation program. Hospital/organizational policies, nursing practices requirement, renal specialty standards and guidelines should be in place. (R) 3. The renal nurse works collaboratively with other healthcare professionals to provide safe, competent and highquality care in a cost-effective manner. All nurses working in renal centres should attend relevant courses, seminars or conference to update their knowledge and to keep pace with the advance in care and technology. Reference materials should be available in the renal centre.
(D) 4. A renal nurse is recommended to attain "Continuous
Nursing Education" points (45 points in 3 years) in line with the policy of the Nursing Council of Hong Kong, whereas a minimum of 40% annual CNE points should relate to renal specialty. 1 
(D)
III SUGGESTIONS FOR RENAL SPECIALTY TRAINING PROGRAM
1. All post-graduate renal nursing programs should be conducted in a recognized training institution with the relevant expertise. There should be significant input from qualified nurses experienced in renal specialty in the design of curriculum, the teaching and the evaluation of the course. The majority of the lectures and theoretical input should be related to renal nursing competencies, and there should be at least 50% nursing input in the theory section. (D) 2. The nurse caring for dialysis patients is recommended to attend a structured training course that consists of a minimum of: (1) 28 h theoretical input for haemodialysis and 7 h for peritoneal dialysis and (ii) 80 h of practical haemodialysis training through clinical attachment to an accredited renal centre. An additional 80 h of peritoneal dialysis (PD) practicum will be required for nurses working with peritoneal dialysis. (R) 3. The number of specialty-trained nurses working in the renal unit should be more than 70% of the total nursing workforce in the renal specialty. (D)
IV SUGGESTIONS FOR DIALYSIS NURSING MANPOWER
The Nurse: Patient ratio will depend on the patient's dependency level. 2 The reference ratio is 1:1 for haemodialysis in critical care setting, 1:2 for acute haemodialysis in hospital, 1:3 for chronic haemodialysis in hospital and 1:4-5 in the community haemodialysis centres. It should have adequate qualified renal nurses taking care of the dialysis patients in each shift of duty. Technical service assistants or dialysis assistants could assist nurses in providing care to renal dialysis patients. As for home therapy, the suggested Nurse: Patient ratio is 1:20 for home haemodialysis and 1:40 for home PD. (D).
V COMPETENCY, GUIDELINES AND STANDARDS OF PRACTICE
Guidelines and standards in renal specialty provide a guide to enable nurses to deliver safe, efficient and cost-effective care. 3 Advanced Nursing Standards for Renal Care should be available and these standards provide a basis to guide nursing practice in renal specialty. However, provision of competent and high-quality care to clients requires the stringent control within the profession.
4-6

V(i) Standards of Practice
The standards of practice act as a guide for professional renal nurses. 7, 8 According to professional nursing practice, the renal nurse:
1. functions in accordance with legislation, common laws, organizational regulations and by-laws, which affect nursing practice; 2. provides care to meet individual client's needs on a continuum basis and delivers care ethically; 3. practices current renal nursing care competently; 4. demonstrates accountability for his/her professional judgement and actions; 5. creates and maintains an environment, which promotes safety and security of clients, families and staff; 6. masters all essential equipment and supplies, and uses available resources for care of renal clients; 7. minimizes and prevents clients from infection; 8. performs health assessment accurately, systematically and continuously; 9. identifies problems and plans care in collaboration with the client, family and other health-care team members; 10. implements planned nursing care to achieve identified goals; 11. evaluates the outcomes of nursing care; 12. promotes and provides health education for clients, families and the public; 13. collaborates with other health-care team members to promote client's rehabilitation; 14. acts to enhance the professional development of self and others; 15. integrates research findings into nursing practice.
Remarks: Statements no. 8-11 should be read together as they describe interrelated steps in the nursing process by which a competent level of nursing care is demonstrated.
V(ii) Guidelines for Renal Nursing Practice
There are guidelines for renal nursing practice in different arena. 2, [4] [5] [6] 8 The following 14 guidelines direct the practices of renal nurses in four major categories.
A. Haemodialysis 
VI NURSING AUDIT
Nursing audits provide an official means of checking the process of nursing care delivery in an objective manner and in accordance to the established standards and guidelines. 5 Audit checklists can incorporate individual renal unit's protocol into the checklist to enable comprehensiveness in the audit process. Compliance and non-compliance data can be used in quality improvement projects and serve as benchmark of service provision. It is recommended to conduct nursing audit at least once every 12 months (refer to individual guideline for the audit items).
VII CONCLUSION
The renal dialysis centres in Hong Kong should conform to the agreed health policies and safety guidelines. The Standard of Practice and the Guidelines for Renal Nursing Practice are important establishment to guide renal nursing practice. It is recommended to conduct nursing audits in renal care regularly. In summary, the adoption of the Standards and Guidelines can facilitate quality assurance in renal nursing practice. All renal centres should strive to implement quality assurance program so as to enhance nurses to provide safe, efficient, cost-effective and high-quality renal services.
CARE OF PATIENT FOR INSERTION OF PERCUTANEOUS CATHETER FOR HAEMODIALYSIS Introduction
Percutaneous HD catheters are commonly used in patients with acute kidney injury (AKI), patients with chronic kidney disease (CKD) presenting late; and patients on chronic PD with complications requiring urgent renal replacement therapy (RRT) in the form of temporary haemodialysis.
Renal nurses have to provide appropriate and safe care to patients with HD catheters in order to minimize catheter dysfunction and complications, so as to maximize the efficacy of the treatment.
Guideline Statements
We recommend implementation of catheter bundle care
and standard precautions in the care of patient for insertion of percutaneous catheter. (R) 2. We suggest percutaneous catheters should only be used for acute dialysis in a limited period of time. In chronic dialysis patients, the catheters should be used in conjunction with a plan for permanent access creation. Rationale/Summary of Evidence
Rationale of Statement 1
Evidence showed that catheter-related bacteremia (CRB) is the most common complication for percutaneous catheters. For patients at high risk of device-associated and procedureassociated hospital-onset infections, strategies with an aim at prevention through reduction of alterable risk factor should be employed throughout the hospitalization period.
9,10
Rationale of Statement 2
Percutaneous haemodialysis catheters serve as an important temporary vascular access during maturation of other permanent AV accesses, such as fistulae or grafts, or PD catheter is not ready for use. 11 However, the NKF KDOQI guidelines suggest that prevalent long-term or permanent CVC rates of less than 10% may be a realistic target. 12 Therefore, avoiding insertion of CVC or removal of unnecessary CVC in order to minimize the related complications is the most important statergy.
Rationale of Statements 3, 5-8, 11
There are scanty published data on optimal nursing practices in the care of percutaneous haemodialysis catheters. Nevertheless, the catheters are used in life saving treaments. 13, 14 Standard and safe nursing care during percutaneous catheters insertion is necessary in order to minimize the complications.
Rationale of Statement 4
The purpose of informed consent is to promote autonomy and transparency as well as helping patients to make an informed decision. Patients have the right to recognize the degree of their engagement, obligation and accountability throughout the informed consent.
15,16
Rationale of Statements 9, 10
Appropriate insertion site selection and catheter tip position of the percutaneous catheters is important to minimize complications. The preferred insertion site is the right internal jugular vein, the position of the distal catheter tip should be at the junction of right atrium and superior vena cava estimated to be 5-6 cm below the right tracheobronchial angle on posterior-anterior projection. The percutaneous haemodialysis catheters are associated with complications such as thrombosis, central vein stenosis and infection. Standardized and optimized nursing care is essential to minimize such complications. 9, 12, 14, [17] [18] [19] [20] 
Rationale of Statement 12
Educate patient and family to prevent catheter-related infection including: 13, 14 • monitor vital signs including body temperature;
• keep insertion site dry and clean, no shower or swimming; • stabilize the catheter and never remove the catheter cap;
• report if there is signs and symptoms of exit site infection;
• change dressings by trained personnel only. • monitor vital signs including blood pressure and body temperature; • maintain good personal hygiene habits;
Audit Items
• keep all dressing dry and clean, observe signs and symptoms of AV fistula or AV graft infection; • check for the thrill over the AV access at least once a day; • elevate the arm with one pillow if swelling;
• avoid constricting objects such as jewellery, tight clothing or tightly wrapped dressing on the access arm, and avoid resting heavy objects on the AV access; • avoid blood taking, blood pressure measurements or intravenous lines setting on the access arm; • report immediately if change in thrill, pain, fever, redness, swelling, bleeding, numbness, tingling, weakness, discoloration on the access arm; • continue normal daily activities; have regular handarm exercises once all stitches are removed and the wound has healed.
Rationale/Summary of Evidence
Rationale of Statement 1
In the process of care for patients at high risk for deviceassociated and procedure-associated hospital-onset infections, strategies with an aim at prevention through reduction of alterable risk factor should be employed throughout the hospitalization period. 10 
Rationale of Statement 2
The purpose of informed consent is to promote autonomy and transparency as well as help patients to make appropriate decision. Patients have the right to recognize the degree of their engagement, obligation and accountability throughout the informed consent especially in the risks, benefits and burdens of haemodialysis and vascular access placement. No concealment in a learning health-care system or any other health-care system.
16,21
Rationale of Statements 3, 5 There are limited published data on the nursing practices for patients with AV access creation. However, patients requiring maintenance haemodialysis should ideally have a functioning permanent vascular access in place prior to initiating HD. Renal nurses have an important role in managing the new AV fistula or AV graft. Effective and safe nursing care will minimize the complications.
Rationale of Statement 4
The veins preserving education is to avoid loss of potential access sites in the arms and maximize the chances of successful fistula placement and maturation. Hand and arm isometric exercises with or without a lightly applied tourniquet will help in strengthening handgrip.
18,21-23
The vessels-diagnostic mapping for ensuring the creation site of AV access may improve AVF patency. It guide and assess the feasibility of AV access placement, and determine the optimal location of AV access placement. 21, [24] [25] [26] Rationale of Statement 6 AV fistula, AV graft and tunnelled catheters are the choices of vascular access for chronic HD, the latter is the least optimal choice. Early referral, optimal AV access choice and vein preserving will help in establishing a functioning AV access for consistent haemodialysis.
Physical examination, clinical monitoring and assessment are the key in AV access maintenance. Renal nurses have to provide effective and safe nursing care to preserve the function of AV access by minimizing complications such as thrombosis, stenosis and infection. 18, 21, [26] [27] [28] Rationale of Statement 7
Multidisciplinary team have to educate patients and their families on AV access care and prevention of complications. Surveillance and monitoring programs should be developed for early detection of signs of problems and risk of complications.
21,22,29
Audit Items
Patient knowledge 2. Vascular access infection rate
CARE OF PATIENT ON HAEMODIALYSIS Introduction
Haemodialysis is a common RRT offered in hospital based units, community haemodialysis centres, or as a self-care home modality. During the dialysis, the solute composition and the water content of a client's blood is altered via exposure of the blood to an electrolyte solution. 30 Removal of excess plasma water, uremic toxins, correction of electrolyte and acid-base imbalances can be accomplished in client with chronic renal failure or acute renal failure. Rationale/Summary of the Evidence
Rationale of Statements 1, 2 and 3
All equipment used in the delivery and monitoring of therapy should comply with the relevant standards for medical electrical equipment, the particular requirement for the safety of haemodialysis equipment and the general safety standards locally. [31] [32] [33] Machines should be properly maintained to ensure the quality delivery of treatments and duly replaced upon an assessment of the machine condition. The disposables items used in the delivery of haemodialysis, associated devices and extracorporeal circuits should signify the compliance with the requirements of the statutory medical device standards locally and internationally for patient safety.
31-33
Rationale of Statement 4
The limits for chemical contaminants are adopted from the Association for the Advancement of Medical Instrumentation (ANSI/AAMI/ISO 23500:2011) by the Central Renal Committee (CRC), Hospital Authority while the microbiological contaminants are adopted from AAMI/ISO 13959:2009 by CRC. 34 The sample collection method should adhere to the infection control guidelines. 35 
Rationale of Statement 5
Monitoring and disinfection should be scheduled to prevent formation of biofilm rather than to eliminate it. A routine testing procedure for dialysate and feed water should be performed in the renal unit. 36 Testing for chemical contaminants will include continuous conductivity monitoring of the water leaving the reverse osmosis system, and regular in-house checks of hardness and total chlorine. 37 Records should be kept of all chemical and microbiological test results and remedial actions.
Rationale of Statement 6
Patients have a fundamental legal and ethical right to decide what happens to their own bodies. 38 It respects persons' autonomy and right to make their choices and decision. 39 Valid consent for treatment is therefore absolutely central in all forms of health care from providing personal care to undertaking major surgery. 38 
Rationale of Statement 7
To gain better cooperation from client and family; to enhance patient's self-care and adherence to treatment. 40 
Rationale of Statement 8
Safe nursing care on patient with haemodialysis is crucial to minimize and early detection of complications. 40 Nurses should act promptly when emergency complications arise during haemodialysis treatment. These include hypotension and shock, disequilibrium syndrome, cramps, first use syndrome, cardiac events, suspected pyogenic reaction, air embolism, blood leak, clotting of dialyser and other mechanical failure. 41 Also, other vascular problems such as insufficient blood flow. Protocols and procedure guidelines for patient management should be available. 40, 41 Safe haemodialysis should be provided to patient.
Rationale of Statement 9
To optimize the accuracy of HD treatment. 40 
Rationale of Statements 10 and 11
Arteriovenous access-related complications result in considerable morbidity. Haemodialysis procedures should be performed by a renal-trained staff. 42 Prevention of vascular access-related infection should be a high priority in the renal unit. All connections and disconnections should be performed under aseptic conditions by fully trained staff wearing a mask or visor and preferably with the patient wearing a surgical mask to decrease the risk of infection from nasal carriage of Staphylococcus aureus.
43
Rationale of Statement 12
All catheter lock solutions should only be administered according to recommended dose and prescription. Otherwise, there is risk of threatening haemorrhage due to systemic anticoagulation from central venous dialysis catheter locks. 44 The policies and procedures plus staff training in the correct use of catheter locks containing anticoagulants to maintain catheter patency should be established. 45 
Rationale of Statement 13
Time-interval-related inter-dialytic and non-dialytic factors may influence pre-dialysis biochemical and haematological results. 46 The need for standardization of timing of predialysis blood sampling in HD patients was important. All samples are taken using a dry needle or syringe to avoid dilutional sampling errors.
Rationale of Statement 14
Use of standardized methods of measuring dialysis dose of pre-dialysis and post-dialysis urea concentrations on dialysis session is to enable the comparison of treatment efficacy and adequacy assessment such as Kt/V modelling. 47 
Rationale of Statement 15
Regular monitoring of dialysis dose or treatment outcomes in haemodialysis patients should be performed to optimize the HD prescription and may enhance early detection of poorly functioning vascular access. 33 
Rationale of Statement 16
Chronic haemodialysis patients are at risk of infection for prolonged vascular access use. 48 In an environment where multiple patients receive dialysis concurrently, there is high opportunity for cross infection.
Introduction
On-line haemodiafiltration (on-HDF) is a form of RRT. Online HDF aims to remove larger uremic toxins that conventional haemodialysis could not catered.
49,50
Guideline Statements Rationale/Summary of Evidence
Rationale of Statement 1
All equipment used in the delivery and monitoring of therapy should comply with the relevant standards for medical electrical equipment, the particular requirement for the safety of haemodiafiltration and the general safety standards locally. Machines should be properly maintained to ensure the quality delivery of treatments and duly replaced upon an assessment of the machine condition.
31-33
Rationale of Statements 3 and 4
The limits for chemical contaminants are adopted from the Association for the Advancement of Medical Instrumentation (ANSI/AAMI/ISO 23500:2011) by the CRC, Hospital Authority while the microbiological contaminants are adopted from AAMI/ISO 13959:2009 by CRC as well. 34, 54, 55 For centres practicing on-line haemodiafiltration, the microbial count should be less than 1 CFU/mL for samples taken at pre-filter (ultra-filter) sites and 0.1 CFU/mL at the infusion port. Special culture method should be used to increase the culture sensitivity. Endotoxin level should be less than 0.03 EU/mL and to be done monthly. 35 The sample collection method should also adhere to the corporate guidelines. 35 
Rationale of Statement 15
The purpose of HDF is to provide more large solute removal than haemodialysis. The EUDIAL group advised not to result in a reduction of small solute removal which should be at least the same as standard haemodialysis which is now quantified by form of Kt/V urea. A measure of serum β 2 -microglobulin clearance or serum level would be a logical quantifier of the effect of HDF and the effective convection volume. Rationale/Summary of the Evidence
Rationale of Statements 1-4
Nocturnal home haemodialysis Training Program is conducted in renal unit with qualified nephrologists and nurses to provide training for patient so as to enable the patient to perform haemodialysis treatment at home safety. Nocturnal haemodialysis involved long haemodialysis for the duration of sleep alternate night or more frequently. [56] [57] [58] [59] The safety issue is paramount important for the success of the home dialysis program. 59 
Rationale of Statement 5
Home haemodialysis training will be provided and patients will be trained in all aspects of dialysis. A competency package will be completed and signed off prior to transfer home. 57, 60 The teaching contents should include the following: (D)
• Basic knowledge of kidney disease and renal failure;
• Principles of haemodialysis and concept of NHHD treatment and the need of home therapy; • Aseptic technique and comply with infection control guidelines; • HD machine operations, also water treatment and dialyzer;
Rationale of Statement 6
Nocturnal home haemodialysis training protocols and manual for nurses and patients should be available, assessment checklist and training records are maintained. Training various from 6 to 12 weeks depending on patient's learning ability and other factors such as vascular access problems. Training procedures on cannulation technique and psychological stress need to be addressed. Besides knowledge transfer of machines operation, trouble shooting and contingency management of dialysis-related complications are the crucial elements in NHHD patient training. A comprehensive NHHD training program includes all aspects of haemodialysis including blood taking. The use of fluid leak detectors are recommended as safety measures in NHHD. 57 Special technique in cannulation of buttonhole and graft will be taught. 61 Patient education and on-going assessment of the patient on NHHD training is recommended. 61 
Rationale of Statement 7
Proper use of disinfectant such as 2% chlorhexidine is recommended to prevent vascular access infection. Aseptic technique in cannulation or connection is important to prevent access infection or systemic infection. 35, 62, 63 Home haemodialysis machine, water treatment system and its maintenance are essential; monitoring of dialysis water quality is also required. 35 
Rationale of Statement 8
It is recommended that pre-training home visit for environmental assessment, and regular post-training home visits are essential in the NHHD program. There are hospital NHHD policies on home visits and on-going assessment of the NHHD patient.
61,64
Many home haemodialysis units provide 24-h consultation service. 56,60,61 NHHD back-up must be part of the support provided by dialysis unit. 56 It is suggested that health services should encourage home training and support systems, sustaining patients at home whenever possible. 58 
Outcome
Patients can perform haemodialysis at home safely after undergoing a comprehensive well-structured patient training program.
Introduction
Peritoneal dialysis is an effective home-based dialysis therapy which is simple, convenient and relatively low cost for patient suffering from stage 5 CKD. The success of peritoneal dialysis hinges upon the patient possessing a functional peritoneal access. 41 Guideline Statements 1. We suggest the patients requiring peritoneal catheter insertion will be able to undertake PD, and understand the principles of catheter care. Rationale/Summary of Evidence
Rationale of Statements 1 and 11
In order to gain patient cooperation to the treatment plan, patient education topics should cover the knowledge and skills from the preparation phase to long-term care.
6,41,65-69
The topics should include:
1. Catheter and insertion site; 2. Insertion procedure; 3. Recovery phase; 4. Post-operative exit site care; 5. Potential complications; 6. Catheter break-in procedure.
Rationale of Statement 2
A comprehensive assessment for the patient is essential in developing and implementing of client-centred care plan. 69 The comprehensive assessment should include the following areas.
1. Patient/family ability and their support to perform PD and potential contraindications for PD, for example, extensive abdominal adhesions, irrepairable hernias; 2. Patient/family knowledge level and identified learning needs about peritoneal dialysis, develop and implement a plan including benefits and risks with peritoneal dialysis.
Rationale of Statement 3
16,70-72
Rationale of Statement 4
The principle of aseptic technique should be complied during operation to prevent surgical site infection which accounts for 14%-16% of hospital-acquired infections. 73 
Rationale of Statements 5 and 6
Decrease the risk of intestinal perforation (0.5-3.5%) and bladder perforation during catheter insertion.
6,41,67,68
Rationale of Statements 7 and 8
Decrease the risk of infection (7%) and peritonitis. 6, 41, 67, 68 Rationale of Statement 9
Discuss with patient on optimal exit site: avoid belt-line of trousers. The exit-site should be easily accessible for the patient to care for it. The exit-site should not be under an abdominal overhang in obese patient.
6,65-67
Rationale of Statement 10
Remove hair only when it interferes with the operation to prevent surgical site infection.
41,67,73
Rationale of Statement 12 6, 41, 67, 69 Although published data is limited, most frequent adopted nursing care strategies include:
1. Minimize potential complications by continuous monitoring, for example, bleeding, peri-catheter leak, pain and catheter patency; 2. Keep operative site clean to minimize bacterial colonization of exit site and tunnel, cover the operative site with an absorbent dressing; 3. Stabilize the catheter to minimize catheter movement and trauma.
Audit Item
Exit site infection
CARE OF PATIENT ON PERITONEAL DIALYSIS Introduction
Peritoneal dialysis is one form of renal dialysis. It is a relatively simple and effective technique. It has been successfully developed as a major dialysis mode in Hong Kong. Peritoneal dialysis can be performed by manual connection or machine. The major responsibilities of renal nurse in PD care include deliver dialysis appropriately, prevent complications and monitor treatment effectiveness. Rationale/Summary of Evidence
Guideline Statements
Rationale of Statement 1
Informed consent is a part of quality care and it also implies a legal responsibility. Patients have the right to know all the information concerning the nature, potential risks and benefits, alternatives of the therapy or treatment they are going to receive before making decision to accept or not.
39,74
Rationale of Statements 2-3
Peritonitis contributes to 16% deaths on PD. The commonest cause of PD-related peritonitis is intraluminal cause and it occurs because of the contamination of the connection sites and breaking of the transfer set or PD catheter. 75 Strictly adhere to non-touch aseptic technique in peritoneal exchange procedure is crucial to prevent peritonitis. In addition, protocol of contamination management should be in place to minimize the chance of peritonitis when contamination is occurred. 76 The routine of changing of transfer set every 6 months should be followed to prevent cracks and breaks from continuous use.
Rationale of Statement 4
The general principle of this statement is to achieve optimal treatment effect and adequacy of dialysis for individual patient. 77 
Rationale of Statement 5
Early detection of signs and symptoms of peritonitis will facilitate early empirical antibiotic treatment. Potentially serious consequences of peritonitis are more likely to occur if treatment is not provided promptly. 75, 78 Exit site infection may lead to peritonitis and catheter removal. Keep exit site clean and dry, dress exit site and secure the dialysis catheter properly are the measures generally recommended to prevent exit site infection. 79 Antibiotic should be given according to the culture result of the infected exit site. 76, 80 Inflow/ outflow problem, fluid leaks, haemoperitoneum, hernia, PD-related pain are well-known non-infective complications which warrant close observation.
81,82
Rationale of Statement 6
Scholars and previous guidelines stated that adequacy test and peritoneal equilibration test (PET) are essential to monitor the effectiveness of PD and guide the adjustment of PD regime.
77,83
Rationale of Statement 7
Peritoneal dialysis effluent should be emptied to the drain and discard the empty bags into a garbage bag after it is properly clamped to prevent spill of body fluid to the envionment. 84 
Audit Items
Regular monitoring of PD adequacy.
Peritoneal equilibration test for all new patients.
CARE OF PATIENT WITH PERITONEAL DIALYSIS ACCESS Introduction
In order to have effective PD, a good functioning PD access without complications is crucial for a PD patient. Complications such as exit site infection or tunnel infection are some of the major causes of morbidity and catheter lost. By performing standard renal nursing care and empowering patient self-care, renal nurses help to minimize complications and maintain a good functioning PD access. givers on daily care of PD catheter and exit site. 80 
Guideline Statements
(R)
Rationale/Summary of Evidence
Rationale of Statement 1
Evidence showed that exit site infection can progress to peritonitis. Early detection of exit site and tunnel infection is essential for prompt treatment and prevention of peritonitis.
78,85
Damage of PD catheter or transfer set may induce peritonitis. 86 We should avoid using any sharp object near the PD catheter and transfer set. We should not kink the PD catheter and transfer set at any time. Change the transfer set regularly can prevent the damage due to wear and tear.
Rationale of Statements 3-4
Although evidence showed that there is no significant different between different kinds of dressing material in preventing exit site infection, but transparent occlusive dressing should not be used alone because it will allow moisture to accumulate at the exit site and increase infection risk. [87] [88] [89] Exit site should be kept dry before healed to prevent infection.
78,90
Rationale of Statement 5
The aim of perform dressing with aseptic procedure is to minimize bacterial colonization of the exit site and tunnel. 90 Agent cytotoxic to mammalian cells should not be used at the exit site. 91 
Rationale of Statement 6
Exit site infection can be occurred as a consequence of exit site trauma. Minimize the chance of trauma by avoiding pulling or tension of the catheter is important to prevent exit site infection. 92 
Rationale Statement 7
Evidence showed continuous patient education is one of the factors to improve outcomes in exit site care. 80 
Audit Item
Exit site infection rate.
PERITONEAL DIALYSIS PATIENT TRAINING Introduction
Peritoneal dialysis is a home-based RRT. There are very little published data on evaluating the effectiveness of PD training program. The limited clinical trials were unable to provide strong evidence to guide development of guidelines on PD patient training.
Rationale of Statement 4
There are suggestions on that structured PD training program with PD patient trainers possess of adult education knowledge will have benefit on patient outcomes. [93] [94] [95] [96] [97] [98] [99] [100] The only large cohort study on PD patient training found that low training time (particularly <15 h), smaller centre size and the timing of training in relation to catheter implantation were associated with a higher incidence of peritonitis.
100
Rationale of Statements 5 to 7
Ellis et al. noted a decline in peritonitis rates after implementation of a home visit program in a small group of patients. 101 Nevertheless, the evidence on the effects of home visits on patient outcomes was very limited. Currently, the 2006 ISPD recommendations on PD patient training provide guidance for both existing and new PD training programs.
Introduction
Successful renal transplants offer the dialysis patients a full rehabilitation in all aspects of life. 102 All patients with CKD approaching or at stage 5 and who has no contraindications to kidney transplantation should be assessed for transplantation. The pre-transplant work up and assessment for all potential transplant candidates should begin as early as possible and this is a continuous process till date of operation. American Society of Transplantation also recommends that early intervention and evaluation could attain a positive outcome. 103 In the preoperative phase, renal nurse plays a vital role to develop and implement the care plan; the ultimate goals are to ensure the patient receives safe and quality care before renal transplantation.
Guideline Statements
1. We recommend the ABO and HLA compatibility between donor and recipient must be ascertained before transplantation, or otherwise medical-related procedures have been arranged to overcome the ABO and HLA compatibility issues. (R) 2. We recommend the recipient should undergo a structured pre-transplant work up and continuous assessment to evaluate the physical and psychological fitness for transplantation.(R) 3. We recommend the recipient should receive all information about the kidney transplantation including the reasons, procedures, risks, pros and cons of kidney transplant as well as the care plan. Hence, a consent form must be signed. (R) 4. We suggest the recipient should receive all the preoperative preparations for kidney transplant according to transplant centre protocols. (D)
Suggestions of good practice 
Rationale of Guideline Statements
Rationale of Statement 1
In the past decade, desensitization therapies are introduced for kidney transplantation to overcome the ABO and antibodies incompatibilities. However, a substantial risk for antibody-mediated rejection was found in recipients with high titers and HLA-sensitized patients and that has impeded the long-term outcomes. 104 
Rationale of Statement 2
Physical and psychological evaluations are equally important to ensure that the recipient's pre-existing conditions will not be complicated by transplantation. 105, 106 Early psychosocial evaluation and preparation of the potential recipient will enhance a better psychological adaptation for transplant, such claim is proven to attain a better transplant outcome.
107-109
Rationale of Statement 3
This guideline addresses the importance of providing information to renal transplant recipient; the sharing should involve patient's family. The information will cover the reasons, risks of the operation including mortality, morbidity, side effects and risks of immunosuppression, surgical procedure and its complications. According to Patients' Charter in Hospital Authority, patient has the right to information, right to treatment and right to choices before they sign up a consent form for operation. 110 
Rationale of Statement 4
This is to ensure the patient is in optimal medical and psychological condition at the time for kidney transplantation.
Rationale for suggestions of best practice
The success of kidney transplantation begins with good preparation. Collaboration with multidisciplinary healthcare experts allows a comprehensive assessment of the patient's health status. Listening to patient's viewpoints and their needs facilitate a reciprocal interaction for an effective care delivery. Positive feedbacks from patients receiving preoperative teaching and information are evidence. 111 
Audit Item
Nursing documentation of the preoperative preparations
POSTOPERATIVE CARE OF PATIENT FOR RENAL TRANSPLANT Introduction
Kidney transplant provides the best clinical outcomes for end-stage kidney disease patients in terms of morbidity, mortality and patient quality of life. With the advances in surgical technology, more understanding in infection control measures and the development in immunosuppressive medications, the clinical outcomes of kidney recipients have been further improved. Renal nurses are one of the important care providers for kidney recipients. It is important to provide safe and effective nursing care for kidney recipients post kidney transplant in order to minimize the avoidable complications and achieve optimal clinical outcomes.
Rationale of Statement 1
In the process of care for patients at high risk for deviceassociated and procedure-associated hospital-onset infections, strategies with an aim at prevention through reduction of alterable risk factors should be employed throughout the hospitalization period.
10,112
Rationale of Statement 2
Rejection and infection are common and serious complications of transplant recipients. Previous clinical practice guidelines have been suggesting monitoring of urine output every 1 to 2 h at least in the first 24 h post-kidney transplant.
113
Rationale of Statements 3-6
Non-adherence has been found to be associated with a high risk of acute rejection and allograft loss. [114] [115] [116] [117] Improving patient treatment adherence would be one of the possible ways to improve the clinical outcomes in kidney recipients.
There are very little published data on evaluating the daily nursing practices for kidney recipients. The established nursing practices on care of kidney recipients usually include both physical and psychological care. A bundle of care including monitoring on the effectiveness of treatments; empowering patients through counselling and education; promoting treatment adherence by enhancing patient knowledge are the usual nursing strategies for transplant recipients from acute post-operative stage to long-term rehabilitation.
Introduction
Haemoperfusion is a process whereby blood is passed through a device containing adsorbent particles. Haemoperfusion will remove many lipid-soluble drugs from the blood more efficient than haemodialysis but the technique is less widely available. 6, 41 Sorbent haemoperfusion systems are used in the treatment of poisoning, drug overdose, hepatic coma or metabolic disturbances. There are little published data on pre-procedure assessment as haemoperfusion is rarely performed nowadays. The nurses should assess patient's conscious level, vital signs, drugs level, clotting factors and complete blood picture. Thrombocytopenia is one of the complications of haemoperfusion.
6,41
16,70-72
Rationale of Statement 3
If AV fistula or a synthetic graft is not available for the procedure, central venous catheter or other vascular access can be considered.
41,119
Some cartridge requires priming with a dextrose solution to prevent subsequent hypoglycaemia.
6,41
Prevent catheter related blood stream infection is essential in all patients with a central catheter. 41 
Rationale of Statement 6
Some heparin is adsorbed by charcoal.
6,41
Detect complications and take appropriate actions accordingly: Detect for hypotension, itching and rash, mild transient thrombocytopenia and leucopenia, prolonged anticoagulation may predispose to bleeding etc. All the complications require early intervention.
41,118,119
Introduction
Therapeutic plasma exchange also known as plasmapheresis is a process used to filter toxic substances out of a patient's blood plasma. Therapeutic plasma exchange is used in the treatment of a variety of kidney diseases and other conditions of the immune system. The blood is drawn and channelled through a machine that separates out the plasma and replaces it with a plasma substitute. The treated blood is then pumped back into the patient's bloodstream. 120 Guideline Statements autonomy and right to make their choices and decision. 39 Valid consent to treatment is therefore absolutely central in all forms of health care from providing personal care to undertaking major surgery. 38 
Rationale of Statements 2 and 3
To gain better cooperation from client and family and adherence to the treatment. 121 
Rationale of Statements 4 and 5
Ensure the equipment and associated devices used in the delivery of TPE should comply with the relevant standards locally or internationally for patient safety. 33, 122 Machines should be properly maintained to ensure the quality delivery of treatments and duly replaced upon an assessment of the machine condition.
33,122
Therapeutic plasma exchange procedures involve certain risks to patients. 123 Trained staff in operation of the procedures can assure patient's safety and the delivery of appropriate care.
122
Rationale of Statements 7 and 8
Prevention of vascular access-related infection should be a high priority. With a trained staff can develop and maintain skills that should lead to better patient care and reduce the risk of complications. 124 All connections and disconnections should be performed under aseptic conditions by fully trained staff wearing a mask or visor and preferably with the patient wearing a surgical mask to decrease the risk of infection from nasal carriage of Staphylococcus aureus.
125
Rationale of Statement 9
To optimize the accuracy of TPE treatment. 126 
Rationale of Statement 10
Safe nursing care on patient with TPE is crucial to minimize and early detection of complications. 126 
Rationale of Statement 11
The clinical outcome of TPE should be documented for clinical efficacy.
122
Rationale of Statement 12
Angiotensin-converting-enzyme inhibitor drugs increase the risk of vasovagal problems for all TPE procedures. 122 
Rationale of Statement 13
Anticoagulation of blood in the extracorporeal circuit is required to prevent the filter and circuit from clotting. Ensuring catheter patency for adequate flow rates will minimize the risk of build-up of fibrin. 127 Citrate-induced hypocalcaemia is a common side effect of TPE if citrate is used as anticoagulant. 122 
Rationale of Statement 14
The guidelines for TPE should be established to achieve uniformity of the performance, to minimize operational errors, clinical hazards associated with the procedures and the avoidance of complications. 123 
Rationale of Statement 15
In an environment where repeated opportunities for person-to-person transmission of infectious agents, directly or indirectly via contaminated devices, equipment and supplies, environmental surfaces or hands of personnel would increase risk of infection. 48 Preventing transmission of blood borne viruses and mix up of therapy products could reduce the risk of getting infection and complication.
Introduction
It is prudent to provide a safe environment in renal units to protect both patients and staff from exposure to various pathogens and ensure safe delivery of renal replacement therapies and patient care activities. Renal units, being in a health-care setting, no matter in the hospital or as an ambulatory care, are at risks of the transmission of infectious agents. The increased opportunities of exposure to blood and body fluid spillage during dialysis predisposed them towards blood borne infections, in particular nosocomial cross-infections among patients and staff. Renal patients are often regarded as immunocompromised host due to the kidney failure and the dietary restrictions, or as a result of the immunosuppression after kidney transplant, may have serious consequence upon an infection. The recent upsurge of emerging infections such as multiresistant organisms has rendered the situation more complex. Therefore, infection control and surveillance aim to prevent infections among staff members and patients in the renal units. The key theme of this guideline will focus on (i) general recommendation on components in the renal unit; (ii) standard precautions for preventing transmission during patient care practices and the implementation of transmission-based precautions for the pathogens and the ways that mediate the infections; (iii) renal-specific infection control practices. Besides, the implementation of respiratory hygiene/cough etiquette evolved after the SARS epidemic and preventive measures to offer engineering and design interventions in decreasing environmental bugs for the severely immunocompromised host among our post-kidney transplant patients are also included.
The transmissions of pathogens within a health-care setting require three elements: a source (or reservoir) of pathogens, a susceptible host and a portal of entry, receptive to the pathogen, and a mode of transmission. The pathogens may come from patients, health-care staff, household members and visitor or inanimate environmental sources. The immune state of the host at the time of exposure, interaction between pathogens and virulence of the agent also affects the overall outcome. Host factors such as extremes of age and underlying disease like diabetes, HIV/AIDS; malignancy and transplants can increase susceptibility to infection may have adverse outcome. Surgical procedures, radiation therapy, immunomodulation, indwelling devices or implants may facilitate hospital-acquired infections. 128 These are to be addressed in the daily practice of the renal unit also.
Guideline Statements
1. We suggest the design and engineering of the renal unit shall take into account the size of the service loads and types of patients to ensure adequate spacing, lighting, layout, staff duty assignment and working environment, cohort and isolation needs and avoid overcrowding; and facilities to implement transmission-based precaution so that patients and staff activities can be well accommodated as well as the transport of consumables and waste to and from the unit. (D) 2. We recommend the renal unit should have in place the operation of the water treatment systems, monitoring and maintenance schematics; the operation and disinfection of haemodialysis machines; routine and urgent repair schemes and facilities; infection control; waste disposal, risk management and contingency plan on major service interruption. 31, 32, 35 (R) 3 . We recommend that all equipment used in the delivery and monitoring of the various dialysis therapies should comply with the relevant standards for medical electrical equipment and properly maintained throughout the recommended service life. [31] [32] [33] 35 (R)
4. We recommend the disposables to be used such as dialyzers and associated devices, which are medical devices, should comply with the requirements of the statutory medical device standards locally and internationally. 33 (R)
5. We recommend the water used in preparation of dialysis fluid should, as a minimum, meet the local requirements for chemical and microbiological contaminants. [31] [32] [33] [34] [53] [54] [55] (R) 6. We suggest the ready-made concentrates for the haemodialysis treatment, which are classified as medical devices, should meet the local and international standards and are properly stored and consumed according to the recommended shelf life, verified for package integrity and used within expiry date. 35 (D) 7. We recommend the renal unit should have in place an operation procedures and guidelines on the nursing practice, dialysis-related procedures, handling blood and body fluid spillages. 31, 32, 53 (R)
8. We recommend a standard operating procedure on the sampling, monitoring and recording of product water quality for preparing dialysate is in place and according to the recommended safety limits and conduct at the recommended interval with corrective actions are applied as indicated from the results. [31] [32] [33] [34] [35] [53] [54] [55] 18. We suggest a thorough checking of the quality of treated water daily, ensure proper functioning of the machine and dialysis circuit as well as the vascular access prior to the initiation of haemodialysis treatment. 35, 53 (D) 19. We suggest to thoroughly assess, appropriately intervene; monitor, record and report the patient's health status, especially infective foci prior to, during and after the dialysis treatments or renal replacement therapies. [31] [32] [33] 35, 53 (D) 20. We suggest the provision of appropriate education to the patient and family on the treatment and prevention of infection to enhance the patient's self-care and adherence to the treatment. 53 (D)
21. We suggest the guidelines on cleaning and disinfections, linen, waste and sharps disposal are in force at all times. 35, 53 (D) 22. We recommend the appropriate use of personal protective equipment to limit the transmission risk. 35, 53 (R)
